Studies on the role of amino acids 38-45 in the expression of a functional thyrotropin receptor.
We previously reported that deletion or substitution of a unique eight-amino acid tract (residues 38-45) in the extracellular domain of the human TSH receptor led to the loss of specific ligand binding to the surface of transfected cells. In the present study we analyzed this region in more detail. Using site-directed mutagenesis of the TSH receptor cDNA, we substituted amino acid residues 38-45, either in three overlapping groups of four amino acids each or individually. The resultant TSH receptor mutant cDNAs were stably transfected into Chinese hamster ovary cells, and the cells were tested for their TSH-binding ability. Our data demonstrate that amino acid residues 38-40 and 42-45 in this region of the human TSH receptor can be substituted without alteration in receptor function and are, therefore, not critical in forming or maintaining the TSH-binding site. However, substitution of Cys41, either alone or together with adjacent amino acids, leads to the loss of TSH binding to its receptor. These data suggest a central role for the amino acid in position 41 in preserving the biological function of the TSH receptor.